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Abstract
This retrospective study assessed the radiographic results of 16 patients with avascular necro-
sis following treatment for developmental dislocation of the hip (DDH) who were subsequently
treated between 1991 and 2005 by rotation acetabular osteotomy (RAO) combined with femoral
intertrochan-teric osteotomy (FIO). Initial treatment was by Pavlik harness, cast ﬁxation, or over-
head traction. The parameters that showed consistent improvement were the index of centraliza-
tion, the index of acetabular coverage, adequate reduction of the greater trochanter, and abductor
sufﬁciency. The combined procedure appears to be effective in cases in which preoperative plan-
ning shows a reasonable expectation of congruency and osteoarthritis is limited to the early stages.
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5BCMF　 Details of 15 patients with avascular necrosis following treatment of developmental dysplasia of the hip
Case
Grade
(K&M)
5
Grade of
OA
(Tönnis)
6
Age
(yrs)
Followup
Period
(months)
Sex
Method of
Primary
Treatment
Age at
Reduction
(months)
Period of
Primary Treatment
(months)
  1 Ⅲ 1 23 27 Ｆ PH 3 1
  2 Ⅲ 1 26 28 Ｆ PH 4 4
  3 Ⅲ 1 25 19 Ｆ PH 4 3
  4 Ⅲ 1 21 58 Ｆ CF 3 1
  5 Ⅲ 1 21 26 Ｆ PH 3 3
  6 Ⅲ 1 34 26 Ｆ PH 3 3
  7 Ⅲ 1 24 10 Ｆ PH 4 3
  8 Ⅲ 1 15 11 Ｆ PH 3 3
  9 Ⅳ 1 15 64 Ｆ PH 5 4
10 Ⅳ 1 24 56 Ｆ PH 3 3
11 Ⅳ 1 23 24 Ｆ PH 3 4
12 Ⅳ 1 14 14 Ｆ PH 3 3
13 Ⅳ 1 13 21 Ｆ PH 4 3
14 Ⅳ 2 41 59 Ｍ CF 3 3
15 Ⅳ 2 35 68 Ｆ OT 3 2
16 Ⅳ 1 19 50 Ｆ PH 3 3
Ave. 23 39
PH,  Pavlik harness; CF,  cast ﬁxation; OT,  overhead traction.
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'JH　 The radiographs of case 6 (Group III).  A and B are preoperative radiographs.  C and D are the preoperative radiographs of 
arthrography.  E is a postoperative radiograph.  A,  AP view.  ARA was ʵ38 degrees; B,  False proﬁle view.  VCA 15 degrees.  We planned 
to transfer the position of the acetabulum to 35 degrees lateral and 10 degrees anterior; C,  AP view of arthrogram; D,  Bestﬁt position 
was ﬂexion 30 degrees and abduction 5 degrees.  The planned femoral intertrochanteric osteotomy was valgus 30 degrees and extension 
20 degrees.
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'JH　 The radiographs of case 10 (Group IV).  A and B are preoperative radiographs.  C and D are the preoperative radiographs of 
arthrography.  E is a postoperative radiograph.  A,  AP view.  ARA was ʵ39 degrees; B,  False proﬁle view.  VCA was 10 degrees.  We 
planned to transfer the position of the acetabulum to 20 degrees lateral and 15 degrees anterior; C,  AP view of arthrogram; D,  Bestﬁt 
position was ﬂexion 30 degrees and abduction 10 degrees.  The planned femoral intertrochanteric osteotomy was valgus 30 degrees and 
extension 10 degrees.
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 "EEJUJPOBM
TVSHFSZXBTOPUOFFEFEJOBOZPGUIFDBTFTEVSJOHUIF
JOWFTUJHBUJPOQFSJPET
%JTDVTTJPO
　 5P PVS LOPXMFEHF  UIFSF BSF GFX SFQPSUT UIBU
EFTDSJCFUIFDMJOJDBMSFTVMUTPGPQFSBUJWFUSFBUNFOUGPS
TFWFSFBWBTDVMBSOFDSPTJTBGUFSUSFBUNFOUGPS%%) 
)JHBTIJ┩┸ⓤ┥┰⓲<>SFQPSUFEBOJOWFTUJHBUJPOPGUIF
USFBUNFOUSFTVMUTPGGFNPSBMMFOHUIFOJOHXJUIFMPOHB
UJPOPGUIFGFNPSBMOFDLBOEEJTUBMUSBOTGFSPGUIF
HSFBUFS USPDIBOUFS UIFZ GPVOE UIBU  PG  DBTFT
UFOEFE UP TVCMVYBUJPO QPTUPQFSBUJWFMZ BOE  DBTFT
VOEFSXFOU3"0BTBEEJUJPOBMTVSHFSZ *OBEEJUJPO 
/PHVDIJ┩┸ⓤ┥┰⓲<>SFQPSUFEUSFBUNFOUSFTVMUTGPS
JOUFSUSPDIBOUFSJDEPVCMFPTUFPUPNZJODBTFTJOWPMW
JOHIJQT 5IFZEFTDSJCFEBDBTFXJUIEZTQMBTJB
QSFPQFSBUJWFMZUIBUSFTVMUFEJOQSPHSFTTJPOPGTVCMVY
BUJPO BOE PTUFPBSUISJUJT  5SPVTEBMF ┩┸ⓤ ┥┰⓲ <>
SFQPSUFE UIF USFBUNFOU SFTVMUT GPS QFSJBDFUBCVMBS
PTUFPUPNZJODBTFTBOEGPSDPNCJOFEQFSJBDFUBCV
MBSPTUFPUPNZBOEJOUFSUSPDIBOUFSJDPTUFPUPNZJO
DBTFT  5IFZ SFQPSUFE UIBU  DBTFT 	ś
 OFFEFE
BEEJUJPOBM TVSHFSJFT 	BEEJUJPOBM JOUFSUSPDIBOUFSJD
PTUFPUPNZJODBTFT UPUBMIJQBSUISPQMBTUZJODBTFT

PWFSZFBSTQPTUPQFSBUJWFMZ /PTUBOEBSEUSFBUNFOU
IBTCFFOFTUBCMJTIFEGPSTFWFSFEFGPSNJUZPGEZTQMBTUJD
IJQ BOEUIFQSFWJPVTSFQPSUTIBWFJOEJDBUFESFMBUJWFMZ
QPPSSFTVMUT
　 *ODPOTJEFSJOHUIFQSJODJQMFPGUIFUSFBUNFOUGPS
TFWFSF BWBTDVMBS OFDSPTJT BGUFS UIF USFBUNFOU GPS
%%)  XF DBO DMBTTJGZ UIF QBUJFOUT JOUP  HSPVQT 
1BUJFOUTJOUIFpSTUHSPVQBSFZPVOHFSUIBOZFBST
PME XIJDIJTZPVOHFSUIBOUIFNJOJNVNBHFJOUIF
,BMBNDIJ.BD&XFOFWBMVBUJPOTZTUFN "MMQBUJFOUT
JOUIFDVSSFOUTUVEZXFSFôNPOUITPMEBUUIFJOJUJBM
SFEVDUJPO #FDBVTFUIFQPTTJCJMJUZUIBUUIFIJQNBZ
BEBQUEVSJOHUIJTQFSJPEFYJTUT TVSHJDBMUSFBUNFOUGPS
UIJTBHFHSPVQJTOPUJOEJDBUFE
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5BCMF　 Radiological parameters and clinical ﬁndings
Case
CEA
(deg)
ARA
(mm)
ATD
(mm)
Joint Space
(mm)
OFHD
(mm)
HHS
(possible)
Limb Length
Discrepancy (mm)
Pr Final Pr Final Pr Final Pr Final Pr Final Pr Final Pr Final
  1 17 43 ʵ24 0 0 15 4 6 15 16 71 100 15 10
  2 8 40 ʵ24 ʵ3 ʵ8 15 3 4 22 15 77 96 20 5
  3 24 48 ʵ23 8 3 14 3 3 18 9 81 96 5 5
  4 8 48 ʵ38 ʵ3 6 15 4 5 18 17 81 100 20 15
  5 13 29 ʵ23 ʵ13 16 40 3 3 17 2 74 89 10 0
  6 0 33 ʵ38 ʵ22 ʵ9 6 3 3 7 6 55 100 20 10
  7 23 26 ʵ19 ʵ3 4 41 3 4 14 17 66 95 10 0
  8 5 40 ʵ20 0 ʵ16 10 4 4 17 10 91 100 30 0
  9 20 28 ʵ28 ʵ14 ʵ16 10 4 4 16 19 71 98 15 0
10 0 42 ʵ39 5 ʵ32 5 4 4 26 19 86 98 25 10
11 6 43 ʵ45 ʵ7 ʵ19 8 4 2 17 19 80 95 20 20
12 ʵ15   5 ʵ39 ʵ37 ʵ23 22 4 2 22 19 88 97 25 10
13 ʵ2 46 ʵ27 6 ʵ14 15 8 8 27 20 74 100 40 15
14 ʵ11 20 ʵ39 ʵ33 ʵ22 ʵ10 9 4 23 14 77 93 30 20
15 ʵ15 27 ʵ50 ʵ30 ʵ18 ʵ14 3 4 14 20 57 91 20 20
16 ʵ11 50 ʵ43 3 ʵ30 6 3 2 20 12 78 95 20 15
Ave. 4.4 35.5 ʵ32.4 ʵ8.9 ʵ11.1 12.4 4.1 3.9 18.3 14.6 75.4 96.4 20.3 9.7
Pr,  preoperation; Final,  ﬁnal examination.
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)BWFSLBNQ<>QFSGPSNFEBO'*0DPNCJOFEXJUI
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　 *OBCJPNFDIBOJDBMTUVEZ .BRVFU<>EJTDVTTFE
IPX MBUFSBM EJTQMBDFNFOU PG UIF GFNPSBM IFBE
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QSFWFOUJPOPGTFDPOEBSZPTUFPBSUISJUJTBSFUPTUBCJMJ[F
UIFIJQKPJOUBOEBWPJEBCOPSNBMMZDPODFOUSBUFETUSFTT 
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